Modulation of the expression of connective tissue growth factor by alterations of the cytoskeleton.
Modulation of the cytoskeletal architecture was shown to regulate the expression of CTGF (connective tissue growth factor, CCN2). The microtubule disrupting agents nocodazole and colchicine strongly up-regulated CTGF expression, which was prevented upon stabilization of the microtubules by paclitaxel. As a consequence of microtubule disruption, RhoA was activated and the actin stress fibers were stabilized. Both effects were related to CTGF induction. Overexpression of constitutively active RhoA induced CTGF synthesis. Interference with RhoA signaling by simvastatin, toxinB, C3 toxin, and Y27632 prevented up-regulation of CTGF. Likewise, direct disintegration of the actin cytoskeleton by latrunculin B interfered with nocodazole-mediated up-regulation of CTGF expression. Disassembly of actin fibers by cytochalasin D, however, unexpectedly increased CTGF expression indicating that the content of F-actin per se was not the major determinant for CTGF gene expression. Given the fact that cytochalasin D sequesters G-actin, a decrease in G-actin increased CTGF, while increased levels of G-actin corresponded to reduced CTGF expression. These data link alterations in the microtubule and actin cytoskeleton to the expression of CTGF and provide a molecular basis for the observation that CTGF is up-regulated in cells exposed to mechanical stress.